In this paper, a concept of voltage in-stability in a microgrid which is a power quality issue and the voltage stability improvement using static synchronous compensator (STATCOM) are discussed. The microgrid system in this chapter has a Alternating Current (AC) bus and Direct Current (DC) bus, interconnected together with a tie line DC-AC converter. AC bus of the microgrid is designed to operate in synchronism with the utility grid. During the islanded mode of operation, i.e. when the power is absent in the utility grid, the AC bus voltage would fluctuates due to variation of reactive power of load on the Microgrid. Hence it is necessary to regulate the AC bus voltage. A static synchronous compensator (STATCOM) would be a better solution for compensation of reactive power and minimize voltage fluctuations on AC bus of the microgrid. STATCOM is a power electronic device that is used for regulating the voltages and the reactive power in the system. The performance of STATCOM in microgrid system is simulated using MATLAB/SIMULINK and observed for different type of power generating system under balanced and unbalanced loads.
I. INTRODUCTION
With the growing demands for electricity, the advantages which the large power grid reflected in the past few years enable it developed rapidly and become the main power supply channels in the world. There are some major drawbacks with the power supply of the centralized power grid high cost and difficult to run, increasingly difficult to meet with users high safety and reliability requirements.
In recent days because of environmental considerations, technological developments and governmental incentives for renewables, the grid architecture is changing from centralized to decentralized energy supply with distributed generation (DG) units connected to the utility grid. Compared with the centralized power generation, distributed generation has its own advantages with less pollution, higher energy efficiency, more flexible installation sites, transmission and distribution of resources, lower operating costs, and reduction of power transmission line loss.
Distributed generation can reduce the total capacity of power grid and improve grid peak performance, improve power supply reliability is a strong complement to large powergrid and effective support of DG can also lead to improved reactive power support and voltage profile, usage of environmental friendly resources and postponement of investments in new transmission systems and large-scale generators.
Distribution grids are conceived as a passive top-down architecture, with a unidirectional power flow, but the increasing presence of DG units leads to bidirectional power flow in an active distribution network. Another major change is that most DG units are connected to the ac-grid via power electronic interfaces, e.g., voltage source inverters, because they do not generate a 50 Hz voltage.
The CERTS defines the microgrid as a small-scale, low-voltage system consisting of a combination of generators, loads and energy storage elements, mainly with power-electronic interface. A key advantage is that the microgrid appears to the power network as a single controllable unit.
Microgrids can also enhance local reliability, reduce feeder losses, support local voltage, increase efficiency through CHP and provide uninterruptible power supply (UPS) functions. Furthermore, microgrids can facilitate the penetration of renewables and other forms of DG into the utility grid and assist in better power quality. The microgrid can operate in grid-connected or stand-alone mode Schematic diagram of a microgrid is shown in Figure1. 
II. MICRO GRID
Microgrid is a modern, small-scale version of the centralized electricity system. They achieve specific local goals, such as reliability, carbon emission reduction, diversification of energy sources, and cost reduction, established by the community being served. Like the bulk power grid, smart microgrid can generate, distribute, and regulate the flow of electricity to consumers. Smart microgrid is an ideal way to integrate renewable energy resources on the community level and allow for customer participation in the electricity enterprise.
The grid connects homes, businesses and other buildings to central power sources, which allow us to use appliances, heating/cooling systems and electronics. But this inter connected grid needs to be repaired which will affect all the systems in the grid.
A microgrid generally operates while connected to the grid it can break off and operate on its own using local energy generation in times of crisis like storms or power outages, or for other reasons. It can be powered by distributed generators, batteries and renewable resources like solar panels. Depending on how it fueled and how its requirements are managed, a microgrid might run indefinitely.
This combination of units is connected to the distribution network through a single point of common coupling (PCC) and appears to the power network as a single unit. The concept of using microgrid is to provide ancillary services to the local network has also been discussed, present commercial incentives are probably insufficient to encourage this. A critical feature of the microgrid is the power electronics devices. The majority of the micro sources must be power electronic based to provide the required flexibility to ensure controlled operation as a single aggregated system. The system must be capable of operating despite changes in the output of individual generators and loads. It should have plug-and-play functionality and it should be possible to connect extra loads without reprogramming a central controller (up to a predefined limit). It should be possible that some of these are loads conventional. Likewise it must be possible to add generation capacity with minimal additional complexity. The immediate issues for the microgrid are power flow balancing, voltage control and behavior during disconnection from the point of common coupling (islanding). Protection and stability also need to be considered, but are outside the scope of this article. The most immediate sites for application of the microgrid concept would be existing remote systems which consist of a bundle of micro sources and loads (figure: 2). It could be prohibitively expensive to compensate for load growth or poor power quality, by upgrading the long supply line and the feeder to the weak source bus. Upgrading the local sub-system to a microgrid could be a cheaper option. A necessary feature of such a microgrid is that it can act as a semi-autonomous system, i.e. when the main network is not available, the microgrid can still operate independently. This also has the potential to significantly improve the power quality of microgrid systems by allowing them to ride through some faults. This is an advantage for sub-systems in larger installations requiring heterogeneous power quality.
The implementation of power flow control (P and Q). Response to the onset of autonomous operation (islanding) and resynchronization can be functioned. The requirement for energy storage Figure. 3 Potential Microgrid: remote combination of micro source and loads.
An assumption used in this paper is that a central controllers, or system optimizer will be required to coordinate the power electronic interfaces in the microgrids. This will be a slow acting outer control loop, the principle function of which is to determine the balance of steady-state real and reactive power flow between the microgrid components and the network. The central controller communicates to the individual units by a comparatively low bandwidth (and hence inexpensive) link.
III. VOLTAGE FLUCTUATION PROBLEM ON AC BUS
In non-islanded mode of operation, in absence of STATCOM, local excessive reactive power demand is supplied by the utility grid. Sudden transients in the reactive power demand are taken care of by utility grid and the AC bus voltage is maintained. However, in islanded mode of operation, in absence of STATCOM, reactive power demand is completely supplied by the converters of the power sources such as wind power plants, solar plants and the conventional synchronous generators of the pico-hydro plants. With limited capability to supply the reactive power demand, islanded AC-bus of microgrid shows drastic fluctuations in the voltage. This provokes need of AC-bus voltage regulating control system to be embedded in STATCOM.
IV. BASIC CONFIGURATION OF STATCOM
The STATCOM is a shunt device. It should therefore be able to regulate the voltage of a bus to which it is connected. The operating principle of a STATCOM in this mode has been termed as the STATCOM in voltage control mode. In its most basic form, the STATCOM configuration consists of a VSC, a dc energy storage device; a coupling transformer connected in shunt with the ac system, and associated control circuits. Fig.4 shows the basic configuration of STATCOM. The VSC converts the dc voltage across the storage device into a set of three phase ac output voltages. These voltages are in phase and coupled with the ac system through the reactance of the coupling transformer. Suitable adjustment of the phase and magnitude of the STATCOM output voltage allows effective control of active and reactive power exchanges have been made to recover the situation with solutions based between the STATCOM and the ac system. The VSC connected in shunt with the ac system provides a multi functional topology which can be used for up to three quite distinct purposes: The amplitude value of the flow from the inverter to the line can be calculated with the equation (1) below: (1) Where X represent the leakage reactance of the coupling transformer. Mutual exchange of reactive power can be stated in the equation (2) below: (2) If the inverter output voltage in the system is beyond compared to AC system voltage, the inverter will provide active power from DC capacitor to the AC system. If the inverter output voltage in the system is behind compared to AC system voltage, the inverter will extract active power from the AC system. The amount of active power exchanged constantly is rather small. The active exchange between voltage based inverter and AC system can be calculated with the equation (3) 
V. PRINCIPLE OF STATCOM
STATCOM is to suppress voltage variation and control reactive power in phase with system voltage. It can compensate for inductive and capacitive currents linearly and continuously. Fig.3 shows the vector diagram at the fundamental frequency for capacitive and inductive modes and for the transition states from capacitive to inductive and vice versa.
The terminal voltage (Vbus) is equal to the sum of the inverter voltage (VVSC) and the voltage across the coupling transformer reactive VL both capacitive and inductive modes. It means that if output voltage of STATCOM (VVSC) is in phase with bus terminal voltage (Vbus) and VVSC is greater than Vbus, STATCOM provides reactive power to system. If VVSC is smaller than Vbus, STATCOM absorbs reactive power from power system. Vbus and VVSC have the same phase, but actually they have a little phase difference to component the loss of transformer winding and inverter switching, so absorbs some real power from system. Figure. 8 shows the test system used to carry out the various DSTATCOM simulations presented in this section. The test system composes a 230 kV, 50 Hz generation system, represented by a The venin equivalent, feeding into the primary side of a 3-winding transformer. A varying load is connected to the 11 kV, secondary side of the transformer. A two-level D-STATCOM is connected to the 11 kV tertiary winding to provide instantaneous voltage support at the load point. 
VI. D-STATCOM MODELING USING MATLAB-SIMULINK
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VII. EXPERIMENTAL RESULTS
A. Voltage Sag -Without D-STATCOM
In the first case simulation is did without DSTATCOM and a three phase-to-ground fault is applied at point A, via a fault resistance 0.20 Ω, Ground Resistance 0.001. The fault is created for the duration of 0.3seconds to 0.5seconds.it if found that there is voltage sag. The output wave for the load without DSTATCOM shown below in the figure 9. 
